Temperature experience-inducing cold tolerance phenotype in wild type a-c, Time course experiment at 2°C in wild-type adult animals that are cultivated at each cultivation temperature. Survival rates of animals cultivated at 25, 20 or 15°C gradually decreased depending on the elapsed time at 2°C. For all assays, n ≥ 6. d, e, Te mperature shift experiments at the adult stage [15 to 25°C (d) or 20 to 25°C (e)]. Worms were cultivated at the first temperature [15°C (d) or 20°C (e)] until they reached the adult stage, and then were transferred to the second temperature [25°C (d, e)] and cultivated for each time (0-12 hours indicated of horizontal axis). After the temperature shifted-adult worms were subjected to cold shock (2°C, 48 hours), the survival rate was calculated. About 3 hours after the cultivation temperature was changed, cold tolerance decreased. For all assays, n ≥ 6.
. These mutants are analyzed in figure 2c and d. c, In vivo calcium ratio imaging of ASJ neurons in the individual genotypes at constant temperature (17°C). The genotypes and transgenic genes of the used strains were the same as those in figure 3c . Relative increases or decreases in the intracellular Ca 2+ concentration were measured as an increase or decrease in YFP/CFP fluorescence of the cameleon protein ratio (Ratio Change). d, Bar graph, average ratio change during 20 seconds from 120 to 140 seconds. The color key for the bar graph is the same as that for the corresponding response curve in (c). Each graph represents the average response to constant temperature stimuli. n = 11-18.
Supplementary Figure 3
Cold tolerance of animals impairing phototransduction a, Additional phenotypic analysis of cold tolerance in the mutant impairing phototransduction. Other allele mutants, goa-1(sy192), odr-1(ky29), pde-1(tm3765) and pde-5(tm3617) also showed abnormal increments in cold tolerance after 20°C cultivation. Asterisks indicate statistical significance when compared to wild type cultivated at the same temperature. For all assays, n ≥ 6. b, Phenotypic analysis of cold tolerance following RNA interference (RNAi) of pde-2, gpa-1 and gpa-3. The feeding RNAi technique 15 was used in the neuron-sensitized strain, eri-1; lin-15B
16
. After cultivation at 20°C, most wild type and eri-1;lin-15B animals were killed by cold shock. akt-1 (RNAi) was used as a positive control of cold tolerance. RNAi vector samples were fed to E. coli HT115(DE3) possessing L4440 plasmid as negative control. For all assays, n ≥ 5.
Supplementary Figure 4
Cold tolerance of insulin signaling mutants and localization analysis of insulin a, b, c, Cold tolerance analyses of the mutants impairing the insulin-signaling pathway. 15°C-cultivated (a), 18°C-cultivated (b) animals were subjected to cold shock. In panel c, animals were cultivated at 15°C until L4 larvae then they were transferred to 20°C and cultivated until they reached the adult stage. Results of wild-type, ins-1(nr2091), ins-6(tm2416) and daf-28(tm2308) are shared with Fig. 5c , since experiments for Fig. 5c and Supplementary  Figure 4c were performed simultaneously. For all assays, n ≥ 6. d, Localization of DAF-28 and synaptobrevin in ASJ neurons of the unc-104(e1265) mutant. The unc-104(e1265) mutant with ASJ-specific expression of both daf-28::dsRed and snb-1::Venus (driven by trx-1 promoter) was analyzed by confocal microscopy. A schematic diagram of the ASJ neuron in the head of wild type (Bottom left panel). SNB-1::VENUS and DAF-28::dsRed were irregularly co-localized at two areas on the axon (yellow arrow). These regions seem to be a folding point of the axon. Scale bar = 10 µm.
Supplementary Figure 5
Genes required for cold tolerance and stress response a, Genes involved in temperature experience-dependent cold tolerance (data shown in Fig. 7a ). Genes were isolated from previous DNA microarray analysis measuring temperature change-dependent gene expression . akt-1 (RNAi) was used as a positive control of cold tolerance. RNAi vector samples were fed to E. coli HT115(DE3) possessing L4440 plasmid as negative control. Asterisks indicate statistical significance compared with the result of eri-1;lin-15B cultivated at the same temperature. Double asterisk (**) indicates p < 0.01, single asterisk (*) indicates p<0.05. For all assays, n ≥ 6. d, Cold tolerance of mutants with an impaired stress response. There was no difference between each mutant when compared to the wild type. For all assays, n ≥ 6.
Supplementary Figure 6
Fatty acid composition in wild-type and daf-2/insulin receptor mutnant a, b, Fatty acid composition (%) of the total lipid fraction from wild type or daf-2/insulin receptor null mutants. The white bar indicates data from wild-type animals cultivated at 15°C. To examine the effect of temperature-shift, wild-type and daf-2(e1370) mutants were cultivated at 15°C until they reached the late L4 larval stage or young adult and were then cultivated at 25°C for 12 hours. The filled bar and border bar represent temperature-shifted wild type and daf-2(e1370), respectively.
Methods

Strains
We used the following C. elegans strains. The wild-type strain was N2 Bristol.
For Fig. 1 Wild type: N2 Bristol was used in all experiments in this figure.
For Fig. 2 18, 19 . A previous report showed that the unc-14 promoter drives gene expression in almost all neurons 20 .
The tax-6;Ex[sensory promoter::tax-6] transgenic mutant animal (Fig. 2b) carries the pAK2 plasmid, which contains 1.1 kb of the short-type tax-6 promoter fused with the tax-6 genomic gene 18, 19 . Previous reports reveal that this short-type promoter drives gene expression in amphid and phasmid sensory neurons 18 .
For Fig. 2 
T28C12.4(tm1013)
For Wild type: N2 Bristol was used in all experiments in this figure.
For Suppl. Fig. 2c lite 
